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AMENDMENTS TO THE CLAIMS 
1. (Currently amended) A quinoxalinone derivative of the formula (I): 




or a pharmaceutical^ acceptable salt or e st e r t hereof, wherein 
XisNH , S,Oor CH 2 ; 

Y is O or NR' S wherein R' is hydrogen or lower alkyl; 
the partial structure 




is the following formula:, 

B-T B 2 ' B 3 ' B 4 ' 

— i — i — i — i — 

B-|-B2 — B 3 — B 4 

wher e in B+ t-I^-B^ and B4 are each independently CH, CR& N or O, wher e in 

wh e n B +rBar-B ^ and B 4 ar e each ind e pend e ntly O, th e n W^ W^W^ and BV are 

each talc e n togeth e r with B +j-B^rB^ and B 4 , r e sp e ctiv e ly, to form O, with th e proviso that 
two or mor e m e mb e rs of B tT ^ 3r B ^ and B 4 ,at th e sam e tim e , ar e not tak e n togeth e r with 
B^. , B2, B3 and B 4 , r e spectiv e ly, to form O; and 
Re is low e r alkyl, and 
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W^&^rSf- ^ and B \ are each independently hydrogen, halogen, hydroxy, oxo, 

low e r alkoxy, amino, low e r alkylamino, di low e r alkylamino, low e r alley! or lower 
alk e nyl, wh e rein 

said lower alkyl and said low e r alk e nyl may b e substitut e d with one or more, 

same or diff e r e nt substitu e nts s e l e ct e d from the group consisting of hydroxy, lower 
alkoxy, amino and low e r alkylamino, and 

among B^ BbrB * and B' 4 ? 

W ± and B f a tak e n tog e th e r with B 4r Ba and B^ 

and B 4 tak e n tog e th e r with B^ ^-B^ and B 4r er 

and Betak e n together with B+ r Bar-% and B 4 
may form ^-Gs-Gs cycloalkyl or an aliphatic heterocyclic group selected from th e 
substitu e nt group p+ m e ntioned b e low, and said cycloalkyl and said aliphatic het e rocyclic 
group may be substitut e d with one or more, same or different s ub s titu e nts s e l e cted from 
low e r alkyl and th e substituent group a mentioned b e low; or 
the partial structure 



wherein 

Bi, B 2 , B 3 , B 4 and B 5 are each independently CH, CRo, N or O, wherein 
when Bi, B 2 , B 3 , B 4 and B 5 are each independently O, then B'i, B' 2 , B 3 , B' 4 and 
B' 5 are each taken together with Bi, B 2 , B 3 , B 4 and B 5 , respectively, to form O, with the 
proviso that two or more members of Bi, B 2 , B 3 , B 4 and B 5 , at the same time, are not 
taken together with B'i, B 2 , B' 3 , B 4 and B' 5 , respectively, to form O; and 
Ro is lower alkyl, and 




is the following formula: 



. 1 °2 B 3 ?4 D 5 
I i i I i 

Bi~B2 — B3— B4— B5 
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B'i, B' 2 , B f 3, B' 4 and B f 5 are each independently hydrogen, halogen, hydroxy, oxo, 
lower alkoxy, amino, lower alkylamino, di-lower alkylamino, lower alkyl or lower 
alkenyl, wherein 

said lower alkyl and said lower alkenyl may be substituted with one or more, 
same or different substituents selected from the group consisting of hydroxy, lower 
alkoxy, amino and lower alkylamino, and 

among B'i, B' 2 , B' 3 , B' 4 and B' 5 , 
B'i and B3 taken together with B } , B 2 and B 3 , 
B 2 and B' 4 taken together with B 2 , B 3 and B 4 , 
B3 and B' 5 taken together with B3, B 4 and B 5 , 
B'i and B 4 taken together with Bj, B 2 , B 3 and B 4 , or 
B' 2 and B' 5 taken together with B 2 , B 3 , B 4 and B 5 

may form a C 5 -C 6 cycloalkyl or an aliphatic heterocyclic group selected from the 
substituent group Pi mentioned below, and said cycloalkyl and said aliphatic heterocyclic 
group may be substituted with one or more, same or different substituents selected from 
lower alkyl and the substituent group a mentioned below; er 
th e partial structur e 




is th e following formula: 

Bj' B 2 ' B 3 ' BV B 5 ' R 0 ' 

i 1 1 i i i 

B-|-B2 — B3-B4— B5— Bq- 

wh e r e in 

B+T^T^H^r-B^ an ^ B 6 ar e e ach independ e ntly CH, CRo, N or O, wherein 

wh e n B 4 .H8a 7 ^^ r B 4r B^ and B & ar e e ach ind e p e nd e ntly O, th e n B\ T W2 T Wz r &-^ 

ar e each taken together with B. j. r B2 r ^^ F ^ 47 S^-aftd-B^ , resp e ctively, to form 
O, with th e proviso that two or more memb e rs of B irB^rB^^rB^-and-^B^ ? at th e sam e 
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time, are not taken together with B V ^ajj^B^-B ^ and resp e ctively, to form O; 

ui j. v» 

R q is low e r alkyl, and 

B ! j. 7 iB^ r B : 3 r B ! 4 r B ! ^-an€t-B : 6 ar e e ach ind e pendently hydrog e n, halog e n, hydroxy, 

oxo, low e r alkoxy, amino, low e r alkylamino, di low e r alkylamino, lower alkyl or low e r 
alk e nyl, wherein 

said lower alkyl and said lower alkenyl may b e substitut e d with on e or more, 

sam e or different substituents select e d from th e group consisting of hydroxy, lower 
alkoxy, amino and lower alkylamino, and 

among W^ W^k^r^ s and B' fe 

W ± and B'^ talc e n togeth e r with B +rB a and 
Bb and B' 4 taken tog e th e r with B^ rB^ and B 4? 
and B's talcen together with B ^-and-B^ 




may form a Q -€ 6 cycloalkyl or an aliphatic h e t e rocyclic group s e l e ct e d from th e 
substitu e nt group p+ mention e d b e low, and said cycloalkyl and said aliphatic h e terocyclic 
group may be substituted with one or mor e , same or diff e rent substitu e nts s e l e cted from 
low e r alkyl and th e substituent group a m e ntioned b e low; 

R is hydrogen, lower alkyl, lower alkenyl, amino in which the nitrogen atom is di- 
substituted with and Rb, amino-lower alkyl in which the nitrogen atom is di- 
substituted with Ra and Rb, or L, wherein R a and Rb are each independently hydrogen, 
lower alkyl, lower alkoxyalkyl or halogenated lower alkyl, and L is L1-L2-L3, wherein Li 
is a single bond, -(CH 2 ) k i- , -(CH 2 ) k i-0- or -(CH 2 )ki-NH-, in which kl is an integer of 1 
to 3; L 2 is a single bond or -(CH^-, in which k2 is an integer of 1 to 3; and L 3 is lower 
alkyl, lower alkoxy, C 3 -C 6 cycloalkyl, phenyl, pyridyl, pyrrolidinyl or piperidinyl, said 
lower alkyl, lower alkoxy, C3-C6 cycloalkyl, phenyl, pyridyl, pyrrolidinyl or piperidinyl 
being optionally substituted with one or more fluorine atoms; or alternatively 

R is a substituent selected from the substituent group a mentioned below, which 
may be substituted with one or more, same or different substituents selected from the 




B^ and B 4 tak e n tog e ther with B^ ^^-B^ and B 4r er 
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substituent group y mentioned below, or R is lower alkyl substituted with said 
substituent; or alternatively 

R is a cyclic group selected from the substituent group p 2 mentioned below, 
which may be substituted with one or more, same or different substituents selected from a 
lower alkyl, the substituent group a mentioned below and the substituent group y 
mentioned below and also which may be substituted with J, wherein J is J1-J2-J3; Ji is a 
single bond, -C(=0)- , -O- , -NH- , -NHCO- , -(CH 2 ) k 3- or -(CH 2 )k3-0- , in which k3 is 
an integer of 1 to 3; J2 is a single bond or -(CH2)k4- , in which k4 is an integer of 1 to 3; 
and J3 is lower alkyl, lower alkoxy, -CONR a Rb , wherein R a and Rb each have the same 
meaning as defined above, phenyl, pyridyl, pyrrolidinyl or piperidinyl, said lower alkyl, 
lower alkoxy, phenyl, pyridyl, pyrrolidinyl or piperidinyl being optionally substituted 
with one or more fluorine atoms, or R is lower alkyl substituted with said cyclic group, 
and 

in the above, the substituent group a, the substituent group pi, the substituent 
group p 2 and the substituent group y each have the meanings shown below: 

the substituent group a is a member selected from the group consisting of 
hydroxy, hydroxy-lower alkyl, cyano, halogen, carboxyl, lower alkanoyl, lower 
alkoxycarbonyl, lower alkoxy, lower alkoxyalkyl, amino, lower alkylamino, lower 
alkylsulfonyl, halogenated lower alkyl, halogenated lower alkoxy, halogenated lower 
alkylamino, nitro and lower alkanoylamino, 

the substituent group Pi is a member selected from the group consisting of 
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the substituent group (5 2 is a member selected from the group consisting of 

O. O 0,0,0, o 
O.O.O, 0.0. Op, 

cd.ocxoo, ax, 




the substituent group y is a member selected from the group consisting of 
C3-C6 cycloalkyl, lower alkyl substituted with C 3 -C 6 cycloalkyl, phenyl, lower alkyl 
substituted with phenyl, pyridyl, pyrrolidinyl and piperidinyl, said C3-C6 cycloalkyl, 
phenyl, pyridyl, pyrrolidinyl and piperidinyl being optionally substituted with one or 
more fluorine atoms. 

2. (Currently amended) The compound according to claim 1 or a pharmaceutically 
acceptable salt or e st e r thereof, wherein 

X is NH^S; and 
Yis O. 

3. (Canceled) 

4. (Currently amended) The compound according to claim ^2ov a 
pharmaceutically acceptable salt or e st e r thereof, wherein 

Bi, B2, B 3 , B4 and B 5 are each independently CH; or 

Bi, B2, B4 and B5 are each independently CH, and B3 is N or O. 
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5. (Currently amended) The compound according to claim 4 or a pharmaceutical^ 
acceptable salt or e ster thereof, wherein 

the substituent group a is selected from hydroxy, hydroxy-lower alkyl, halogen, 
lower alkoxycarbonyl, lower alkoxy, lower alkoxyalkyl, lower alkylamino, methyl 
substituted with one to three fluorine atoms, methoxy substituted with one to three 
fluorine atoms and lower alkylamino substituted with one to three fluorine atoms; and the 
substituent group (3i is 



6. (Currently amended) The compound according to claim 5 or a pharmaceutically 
acceptable salt or est e r thereof, wherein 

Bi, B 2 , B 4 and B 5 are each independently CH, B 3 is N, and 

(a) all of B'j, B' 2 , B' 3 , B 4 and B' 5 are hydrogen; or 

(b) one of B'i, B' 2 , B' 3 , B 4 and B' 5 is lower alkyl or lower alkenyl, and all the 
others are hydrogen; or 

(c) at least two of B'i, B 2 , B 3 , B 4 and B' 5 are each independently lower alkyl or 
lower alkenyl, and all the others are hydrogen; or 

(d) among B'i, B* 2 , B 3 , B' 4 and B' 5 , 
B'i and B 3 taken together with Bi, B 2 and B 3 , 
B f 2 and B 4 taken together with B 2 , B 3 and B 4 , or 
B' 3 and B' 5 taken together with B 3 , B 4 and 

form an aliphatic heterocyclic group selected from the substituent group Pi, wherein said 
aliphatic heterocyclic group may be substituted with one or more, same or different 
substituents selected from lower alkyl and the substituent group a, 
and the others are hydrogen, lower alkyl or lower alkenyl. 

7. (Currently amended) The compound according to claim 6 or a pharmaceutically 
acceptable salt or e ster thereof, wherein 

XisNH; 

Bi, B 2 , B 4 and B 5 are each independently CH, and B 3 is N; 
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among B'i, B 2 , B* 3 , B' 4 and B' 5 , 
B'i and B' 3 taken together with Bi, B 2 and B 3 form an aliphatic heterocyclic group 
selected from the substituent group Pi, wherein said aliphatic heterocyclic group may be 
substituted with lower alkyl, and the others are hydrogen. 



8. (Canceled) 



9. (Currently amended) The compound according to claim 6 or a pharmaceutical^ 
acceptable salt or e st e r thereof, wherein 

the R binds to quinoxalinone as described in the following formula: 




10. (Currently amended) The compound according to claim 9 or a pharmaceutical^ 
acceptable salt or e ster t hereof, wherein 

R is hydrogen, amino-lower alkyl in which the nitrogen atom is di-substituted 
with R a and Rb, or L, wherein R a and Rb are each independently lower alkyl, and L is Li- 
L2-L3 , wherein Li is a single bond, -(CH 2 )ki- , -(CH 2 )ki-0- or -(CH 2 ) k i-NH-, in which kl 
is an integer of 1 or 2; L 2 is a single bond or -(CH 2 )k2-, in which k2 is an integer of 1 or 2; 
and L 3 is lower alkoxy or C3-C6 cycloalkyl; or 

R is a cyclic group selected from the substituent group p 2 , which may be 
substituted with one or more, same or different substituents selected from lower alkyl and 
the substituent group a, or R is lower alkyl substituted with said cyclic group, wherein 
the substituent group p 2 is selected from 
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and the substituent group a is selected from halogen, lower alkoxy, lower alkoxyalkyl, 
methyl substituted with one to three fluorine atoms, and methoxy substituted with one to 
three fluorine atoms; or lower alkyl substituted with a substituent selected from the group 
consisting of lower alkylamino and lower alkylamino substituted with one to three 
fluorine atoms. 

11. (Currently amended) The compound according to claim 2 or a pharmaceutically 
acceptable salt or e st e r thereof, wherein 
the partial structure 




Y 

is selected from the group consisting of 




CH 3 
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wherein R" is hydrogen or methyl; and 

R is selected from the group consisting of 
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- .xx xr: XX) . 



,N 




H 

J/^Me A 
Me and 



H 

.N^ XF 3 



12. (Currently amended) The compound according to claim 1 1 or a pharmaceutically 
acceptable salt or ester thereof, wherein 
X is NH; and the partial structure 




is the formula: 




wherein R" is methyl. 



13. (Currently amended) The compound according to claim 1 or a pharmaceutically 
acceptable salt or est e r thereof, wherein 
the quinoxalinone derivative is 
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14. (Currently amended) A pharmaceutical composition comprising on e or mor e 
kinds of the a.quinoxalinone derivative according to claim 1 as an active ingredient, 
together with a pharmaceutically acceptable carrier or diluent. 

15. (Currently amended) A method of inhibiting €dk- Cdk4, which comprises 
administering to a patient in need thereof a therapeutically effective amount of on e or 
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more kinds of th e gLquinoxalinone derivative according to claim 1 as an active ingredient, 
together with a pharmaceutical^ acceptable carrier or diluent. 

16. (Currently amended) A method for treatment of cancer selected from the group 
consisting of glioma (blastoma), breast, lung, gastrointestinal endometrial, leukemia, 
head and neck, liver, ovary or testicular, and mesothelima, which comprises 
administering to a patient in need thereof a therapeutically effective amount of one or 
mor e kinds of th e a_quinoxalinone derivative according to claim 1 as an active ingredient, 
together with a pharmaceutically acceptable carrier or diluent. 

17. (Currently amended) The compound according to claim 7 or a pharmaceutically 
acceptable salt or e st e r thereof, wherein 



the R binds to quinoxalinone as described in the following formula: 




18. (Canceled) 
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